THE  CYANIDE INDUSTRY	gi
In general, when gas is purified by the old process of ammonia scrubbers and iron oxide purifiers
about 33 per cent, of the HLN condenses with the ammonia, and only 50-70 per cent in the iron
oxide purifiers, the rest of the HCN passing away with the coal gas, causing corrosion of the gas
holders and meters. ^	5
With the more efficient wet processes of cyanogen recovery, whether by Bueb's process (below}
or by the sulphocyanide process (p. 83), practically all the HCN is removed from the coal ras
and recovered.	6
(2) Bueb's Wet Process of Cyanide Recovery from Coal Gas.—In
this process the coal gas, after leaving the retorts and after the deposition of tar,
is passed through a saturated solution of ferrous sulphate, FeSO4 (see English
Patent, 9,075/98). Over 98 per cent, of the HCN gas is removed from the coal gas
(more than three times the amount withdrawn by the " dry process ") in the form
of a sludge of prussiate, consisting essentially of the insoluble ammonium ferro-
cyanide, (NH4)0Fe(Fe(CN6))2, or 2NH4CN + Fe(CN)2, together with some soluble
ammonium ferrocyanide, much ammonium sulphate, some ammonium carbonate,
and some iron sulphide. The sludge usually contains 15-20 per cent, cyanogen,
calculated as being present in the form of crystallised potassium ferrocyanide,
K4Fe(CN)G.3H2O. The mud is boiled, whereby the soluble cyanide interacts
with the FeS present, and is converted into the insoluble ferroammonium cyanide,
2NH4CN.Fe(CN)2. Next the mass is filter-pressed; the liquid, containing much
ammonium sulphate, is worked up separately for NH3. The mass of insoluble
cyanide remaining in the press is heated with lime (NHS again escaping and being
collected), whereby the soluble calcium ferrocyanide, Ca2Fe(CN)G, is formed. This
is then treated with the equivalent amount of sodium carbonate, Na2CO8, whereby
sodium ferrocyanide, Na4Fe(CN)0, is formed :—	"
CaoFe(CN)6 + 2Na,CO:J = CaCO3 + Na4Fe(CN)6.
The calcium  carbonate  is filtered off and the clear solution is evaporated for
Na.1Fe(CN)u.
By Bueb's process it is possible to directly manufacture sodium ferrocyanide. This is owing
to the purity of the calcium ferrocyanide solution. In the case of the spent oxide process, previously
described, it is not practical to work the cyanides in the mass directly for sodium ferrocyanide.
The spent oxide contains so many impurities that in practice the insoluble K2CaFe(CN)5 is always
first prepared (an analogous sparingly soluble sodium salt, NaoCaFe(CN)6, does not exist), which
is then converted into K4Fe(CN)s by treating with K2COS.
Potassium Ferricyanide, K3Fe(CN)0, or 3KCN.Fe(CN)3, contains ferric
iron. It is prepared by oxidising a solution of potassium ferrocyanide, K4Fe(CN)6,
<4KCN.Fe(CN)2, by means of chlorine (2K4Fe(CN)0. + Cl2 = 2KsFe(CN)6 + 2KCl),
or by electrolysis in the presence of some calcium salt, the oxygen coming off at
the anode serving as the oxidising agent. The substance crystallises as deep-red
m'onoclinic crystals; 100 g. of water dissolve 36 parts of salt at 10° C.} 75.5 at 100° C.
The substance is used as an ordinary agent in dyeing. It also finds some application in the pro
duction of blue prints of engineering and other drawings. Paper is coated with a solution of ferric
ammonium citrate, or oxalate, and is then exposed to light beneath the transparent drawing. When
the light falls on the surface the ferric iron is reduced to the ferrous state. On immersing the print
in a solution of potassium ferrocyanide a deposit of Prussian blue is formed on the parts exposed
to light, the shaded parts appearing white.
Prussian Blue (Berlin Blue) is the fine mineral colour containing both
ferrous and ferric iron united with the cyanogen radicles. It has been on the
market since 1700. Together with ultramarine and the coal-tar blues it is still
much used for the manufacture of paint, for paper and cloth printing, etc. For the
latter purpose it is often produced on the fibre itself by imprinting with potassium
ferrocyanide, followed by steaming (see Vol. I., Martin's " Industrial^ Chemistry'').
Prussian blue is an important colour, since it is fast towards light and acids.
Towards bases, however, it is not so fast. Tissues dyed with Prussian blue
gradually lose their colour in sunlight, but regain it in the dark. When heated to
170° C. in air it glows and burns away to a brown residue of iron oxide.
Chlorine turns a suspension of Prussian blue in water greenish, but the blue
colour is restored by washing with water.
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